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effusa (Sw.) Urban and D. exculta sqiiamifera C. Chr.,

of Costa Rica, but it differs strongly in its stout shaggy

stipes and rachises, deltoid non-attenuate blades, mi-

nutely paleaceous segments, and large coriaceous in-

dusia. In color and texture it recalls D. macrostegia

(Hook.) Kuntze and J). ampUuima (Presl) C. Chr., of

South America, belonging to the subgenus Polystichopsis.
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Barro Colorado Island is the largest island in Gatun
Lake, the artificial lake formed in 1914 to make up the

central portion of the Panama Canal. Its highest eleva -

tion is 537 feet, In 1923 the island was set aside by

the governor of the Canal Zone as a biological reserve.

Subsequently a commodious and comfortable laboratory

was erected on it. It lias been visited by numerous
biologists, who find in its six square miles of forested

area and along its twenty-five miles of shore line a wealth

of material for research in tropical biology.

The region is a tropical rain forest of a somewhat dry
type, i. e. including a number of periodic or monsoon
plant types. The annual rainfall is close to 115 inches.

Half the area of the island is primeval forest, tin

remainder being second growth, with only an occasional

small clearing.

Mr. Paul C. Standley (The ferns of Barro Colorado
island. American Fern Journal 16 : 1 12-120 ; 17 : 1-8.
1 926, 1927) lists forty four species of ferns and fern

allies from the island. The writer by collections made
during July and Angv.st added twenty-eight others, giv-
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ing seventy-two in all. Determinations were made by

Dr. William R. Maxon of the U. S. National Herbarium.

The increase in the list is due in part to the extension

of trails, there being now about thirty kilometers of

trails, permitting access to almost every part of the

island. It is also partly due to the opportunity for

more intensive study. Eighteen of the added forms

were collected within one kilometer of the laboratory.

At the ravine crossing of one of the older trails, within

100 meters of the laboratory, were found eight previ-

ously unreported forms including a tree fern and a

filmy fern. Up to the very end of the writer's stay,

visits to new ravines revealed undiscovered species.

So it is probable that the number will reach at least one

hundred, which is a very good showing for a lowland

tropical area.

Clearings

Very few ferns are found on clearings. The most

characteristic is Lygodium polymorphism, which climbs

freely over weeds and shrubs. On a few exposed clear-

ings along the shore may be seen the snowy Pityro-

gramma calomehicna, the thicket-forming gleicheniace-

ous Dicranopieris flexiiosa, or the coarse mat-forming

club-moss, Lycopodium cernuum.

Pioneer Forest

The absence of big trees would seem to indicate that

the greater part of the eastern half of the island was in

cultivation up to about fifty \mv* ago. Apparently the

commonest ferns here are the tall pinnate Cyclopeltis

semirordatd and the rather low but eoarse Tectaria

martinicensis. Several species of Adiantum. especially A.

petoliatum and A. lucidvm, are frequent, and there ;ire

also invaders from the climax forest. Epiphytic ferns
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are beginning to occupy the tree trunks and brandies.

Lygodium polymorphum has been replaced largely by

L. radiatum, which climbs to considerable heights.

Climax Forest

The climax forest occupies the whole western half of

the island. A walk of a kilometer on the trails brings

one in sight of about 250 trees having a trunk diameter

equaling or exceeding 0.6 m. (2 feet). Ferns constitute

a prominent part of the undergrowth. On the forest

floor, outside of the ravines, the largest forms are Cyclo-

pelt is semicordata and Diplazium grandi folium, which

have pinnate fronds attaining a height of about a meter.

Adiantum is a ubiquitous genus, including A. petio-

l<i turn, A. lucid um
9

A. villosum and A* ohliquum. Pteris

pro pin qua frequently lifts its large termite leaf some-

what suggestive of Phiridium aquilinum. Other species

are Pteris pungens, Asplenium falcineUum, Diplazium
grand i folium, Diplazium delitcscens, Dictyoxiphium
panamense, Dr y o pteris dentata (Standley's paper),

Dryopteris Poiteana, Maxonia apiifolia, and Tecfaria

inartinicensis.. Selaginella haemaiodes, with its bright

red stems, is occasional and Selaginella conduplicata

frequent in the forest.

*-

Ravi x bs

Ravines are par excellence the home of ferns. Here
are found two interesting tree ferns. Alsophila temri-
frons attains a he

eter of 0.2 m. Hemitelia petiohita is a graceful form
three or four meters high. Danaea nodosa, the only

marattiaceous fern noted, is said by Standby to be
common in ravines, but the writer found it only on the
banks of a ravine in the Shannon Trail. It is a tall

coarse fern with swollen nodes on the rbachis. Cnclo-
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pelt is semicordata is particularly abundant on ravine
banks, forming an almost pure stand in places. Pteris

grandifolia is the largest polypocliaceous fern, having a

once pinnate leaf four meters in length. Dennstaedtia
rubujinosa has a thrice pinnate leaf. Dryopteris Spren-
gelii lias a short upright trunk suggestive of the tree

ferns. The three last forms were found only in a deep
ravine crossed by the Pearson Trail about a kilometer

from the laboratory. Dryopteris sordida, found very
near the laboratory, had not before been reported for

any locality south of Guatemala. Saccoloma elegant is

a unique type with sporangia in pockets along the

margins of the leaflets of the once pinnate leaves.

Leptochilus cladorrhizans lias the interesting habit of

forming slender rooting runners from the tip of the

frond. Other ravine ferns are Pii ris Kunzeana, Asplcn-

ium laetum, Tectaria curyloba, and Hemidictyum margi-

natum. On the rocky walls of a deep narrow ravine

where the light was very diffuse was found Tricho-

phylhiceat

frons, a fine large plant of the Hy

Eroding Shores

Dicranopteris flexuosa, one of the Gleicheniaceae, and

the rankly growing Lycopodium cernuum are associated

on exposed shores forming a dense tangle. The only

locality noted for Alsophila microdonta is of similar

character. The most xeric form of the region is prob-

ably Pityrogramma ealomelaena. It is snowy white un-

derneath, suggesting the temperate Noihohn na dealbata,

and is found on sunny clay banks and dry rock cliffs.

Selaginella Fendleri is found on some of the semi-

exposed shores. In more sheltered situations on over-

hanging rocks may be seen Nepkrolepis penduhi. a long

drooping form closely allied to the well-known Boston
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An exposed lake bluff, covered XCIPALLY WITH DlCRANOPTERlS FLEX.UOSA, A

ULEIC11KN 1ACEOUSFl.RN. In Tin: lower left corxek is the tree fern^ Alsopiiila microdonta.
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AfROSTM II .1 DANKAEFOLIUM GROWINGWITH THE CAT TAIL (TYPIIA ANGUSTIFOLIA ) ON
v SMALL SUBMERGEDISLAND IN GatUN LAKE ON THE SIDE OF BAKROCOLORADOISLAND OPPOSITE
THE CANAL.
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Fern. Associated with it were Bleehnum occidentale
and Poly podium percussion.

Water and Swamp
The only water fern, Salvinia auriculata, occurs float-

ing on some of the still hays on the south and west sides
of the island. The most conspicuous and widespread of
the marsh ferns is Acrostickum daneae folium with very
coarse pinnate leaves one to two meters in height. Pure
associations of this fern were noted in the Canal Zone, but
around Barro Colorado island it is found mainly along
shores and on little submerged islands associated with
Tjjpka angustifolid and other aquatics, in a character-
istic hydrarch pioneer association. With it may fre-
quently be found Dryopteris serrata, D. gong'ylodes,
and Nepkrolepis biserrata.

Epiphytes
In the epiphytic flora ferns figure verv conspicuously.

There are two fairly well-marked groups.— those with
clustered fronds and those with fronds scattered along
an extensively trailing rhizome. Amon- the former th<
prominent genus is Polypodium, recognised bv the round
fruit dots without indusium P. phyUitidis, in aspect
similar to a bird's-nest fern, is frequent, although previ-
ously unreported. P. crassifolium has the most ex-
tremely xeric leaf. Leaves of this plant lav for a month
in the hot dry attic of the laboratory before withering
commenced. Other species are P. percussum (occa-
sional), P. costarirense (very common on trunks and
branches), and an unidentified species of the P. pecti-
nalvm group. Asplenium serratum, the American
birds'-nest fern, is a frequent and beautiful form. Also
very frequent is Eschatogramme furcata with its in-
teresting staghorn-like fronds. Nephrolepis pendula is
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found hanging from horizontal branches high in the

larger trees. Vittaria lineata has very lone slender

leaves which, tufted like grass clumps, hang from the

branches in the forest. Ananthacoriis anguslifolius has

similar but shorter and broader leaves. Anetium cifri-

folium has a characteristic simple obovate leaf. Several

filmy ferns, small species of Trichomanes, grow on the

bark of trees. T. sphenodes was collected by the writer,

and T. Godmani as well as T. Krausii were noted by
Standley. Elapkoglosswn H< rminieri is mentioned by
Standley as an infrequent but conspicuous epiphyte. A
single specimen of Lycopodium dichotomum was col-

lected beneath a large tree from which it had fallen.

Of the ferns which have rhizomes extensively trailing

or climbing upon tree- trunks, the most common is Steno-

chlaena vestiia, with strongly differentiated foliage

leaves and sporophylls. Poly podium ciiiatum covers

a considerable part of a large tree-trunk with its vine-

like growth. fol

nicoiianaef alius, Polybotrya villosxdu, P. osmundacea,

and P. cauddla. The first three were collected by the

writer as previously unreported forms, and the last two

were noted by Standley but not by the writer. The
trunk of a tree fern furnishes an especially good habitat

for such forms.

The Hooding of the Gatun Lake area has called forth

new adjustments along the shore lines. The establish-

ment of exposed shore pioneers along the eroding shoes

has already been mentioned. Trees which were killed

by flooding were, of course, originally occupied by

epiphytic ferns. Most of these have died, due to peel-

ing of the bark and to insolation. Only the more hardy

forms have persisted, the most frequent being Neph-

rolepis penthda, Vittaria lineata, Polypodium phytti-

ticlis and P. crassi folium. Water and marsh ferns have
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invaded the area, occupying stumps which come to or

nearly to the water surface. On certain of the higher

stumps may be found almost an intermingling of these

forms with the surviving epiphytes.

Summary

1. Barro Colorado Island in the lowland tropical ram

forest of the Panama Canal Zone has 72 known species

of ferns and fern allies.

2. Very few of these species figure as clearing pioneers.

3. Ferns are frequent in second growth forest and

abundant in primeval forest as underherbs, none of the

upland forms being more than about one meter high.

4. Terrestrial ferns are most abundant in the ravines,

where the flora includes two rather plentiful tree ferns.

5. A group of fern species is characteristic of the

marsh formations in Gatun Lake.

6. There are numerous epiphytic ferns of both the

tufted and the trailing types. Some of these are suffi-

ciently resistant to persist on the exposed dead stumps
in the lake.

Western (Michigan) State Teachebs College

Collecting Horsetails along the Way l

John H. Schaffn'er

The summer of 1927 was spent in taking a camping
trip with my family to the Yellowstone National Park
and although the main purpose was merely recreation

and sight-seeing some botanizing was done and my
special friends, the Ivpiisetums. received their proper
share of attention. Controlling the steering-wheel of an

i Papers from the Department of Botany, The Ohio State Uni-
versity. No. 208.


